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Summary: A patient with psychomotor
retardation secondary to delayed
treatment of cretinism developed
abnormal dystonic movements in the
absence of other signs of toxicity
during levothyroxine replacement
therapy at a serum thyroxine level of
16 u.g./100 ml. The dystonic
movements disappeared when the
serum thyroxine level fell. The
abnormal movements were considered
to be related to high thyroxine levels
in this patient with pre-existing central
nervous system dysfunction.

Resume: Des mouvements involontaires
choreoathetoides et dystoniques sont
apparus chez une patiente arrieree
atteinte de cr6tinisme alors que le
niveau de thyroxine serique etait
eleve. Ces mouvements sont disparus
a des niveaux plus bas de thyroxine
serique. La presence de changements
preexistant au niveau du systeme
nerveux central a pu etre un facteur
predisposant chez cette patiente.

Dystonic movements such as choreo-
athetosis1'2 and spasmodic torticollis3
may be presenting signs of thyrotoxi¬
cosis which gradually recede as thyroid
function returns to normal.

Treatment with propranolol, a /?-
receptor blocker, has been shown to
improve the dystonic, choreoathetoid
and associated thyrotoxic manifesta¬
tions before the laboratory values meas¬

uring thyroid function show a reduc¬
tion towards normal.1
The purpose of this paper is to report

dystonic movements of choreoathetoid,
torsion spasm and opisthotonic types
produced in a patient with hypothyroid¬
ism and psychomotor retardation, who
was being treated with doses of levo¬
thyroxine exceeding the therapeutic
range.

Case report
The patient, a girl aged 3 years and

4 months, first came to medical attention
at 9 months of age because of severe psy¬
chomotor retardation. Labour had been
induced three weeks before term because
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a sibling had died at birth. The delivery
and perinatal course were unremarkable
and she weighed 6 1b., 6 oz. at birth.
Two siblings aged 8 and 11 years were

healthy.
Examination showed many features of

hypothyroidism. She had a peculiar facies
with a broad, flat-tipped nose, (large
tongue, harsh low voice, carotenemic skin
colour, marked pendular nystagmus, um¬
bilical hernia and hypotonia. Height and
weight were at the 25th percentile. There
was obvious psychomotor retardation.
Bone age was low, at a 3 months' level.
There, were slight irregularities of the
epiphyseal ossification centres of the
femurs. Thyroid function tests showed
uniformly low values: thyroid trapping
index was 0.81, 24-hour uptake 1.6%, T3
resin uptake 24.6% and T4 1.5 ng./100
ml. (normal range 4 to 11 ug./100 mi.).
Thyroid scan (radiopertechnetate) was

negative. A diagnosis of congenital non-

goitrous hypothyroidism was made.
Levothyroxine was administered as out-

lined in Fig. 1. Only slight improvement
occurred. The patient said a few words at
15 months and was trying to stand at
that time. At 18 months she was hyper-
active, with frequent periods of crying,
irritability and increased appetite. Her
pulse was recorded at between 120 and
140/min. and her reflexes were noted to
be brisk at several examinations. Her
serum thyroxine values were 14, 9.5 and
15 ug./100 ml. (therapeutic range: 4 to 12
Hg./100 ml.) over a period of two years
preceding the present illness.
At the age of 3 years and 1 month

(September 1972) she became progres-
sively more irritable and developed in¬

voluntary movements which at first con¬
sisted of episodic "winding" of the head.
The serum level of thyroxine was 16
Hg./lOO ml. but the dosage of thyroxine
was not decreased at that time because
no obvious clinical signs of thyroid toxi¬
city were present. Her movements pro-
gressively increased in frequency and 20
days later were nearly continuous. They
involved the face, head and arms, and
were mainly choreoathetoid in type. Grind-
ing of the teeth and facial grimacing
were also noted. Arching and twisting of
the head and trunk along the longitudinal
body axis resembled opisthotonic and
torsion spasms. Her movements were in¬
creased by attempts at feeding, noise, or
when she was upset. They remained nearly
constant for 18 days except during sleep,
when only infrequent myoclonic-like jerks
were observed. She did not receive pheno-
thiazines. Phenobarbital, given for 16
days, induced no changes in the move¬
ments described. Levels of serum glucose
and electrolytes were normal. The EEG
showed well developed alpha activity of 7
cycles per second with theta activity of 4
cycles per second intermingled. The abnor¬
mal movements had no electroencephalo-
graphic correlates. Skull x-rays and pneu-
moencephalogram were within normal
limits. CSF examination showed no leuko¬
cytes; glucose level was 50 mg./lOO ml.
and protein 18 mg./lOO ml.

After discontinuation of levothyroxine
her movements rapidly became reduced
and within 17 days disappeared com¬

pletely. At this point TSH levels were
elevated at 40 \iu/m\. and did not rise
further following injection of thyrotropin
releasing factor. Her movements subse-
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FIG. 1.Outline of the clinical course.
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Indications Ampicin-PRB is indicated for the treat-
ment of uncomplicated gonorrhea (urethral, cervical,
or rectal) due to N. gonorrhoeae in males and fe-
males, when a penicillin treatment by the oral route is
considered desirable. Bacteriologic studies to deter-
mine the sensitivity of the causative organism should
be performed. Therapy may be instituted prior to ob-
taining results of sensitivity testing. Follow-up investi-
gations should be done whenever feasible in order to
ascertain the effectiveness of treatment, reasons for
possible failure, evidence for change in sensitivity of
the organisms and the source of any reinfection
which might have occurred.
ContraIndication A history of previous hyper-
sensitivity reactions to any of the penicillins is a con-
traindication to the use of Ampicin-PRB.
Warnings Serious and occasionally fatal hypersensi-
tivity (anaphylactoid) reactions have been reported in
patients on penicillin therapy. Although anaphylaxis is
more frequent following parenteral therapy, it has oc-
curred in patients on oral penicillins. These reactions
are more apt to occur in individuals with a history of
sensitivity to multiple allergens.
Before therapy with a penicillin, careful inquiry

should be made concerning previous hypersensitivity
reactions to penicillins, cephalosporins, and other al-
lergens. If an allergic reaction occurs, the drug should
be discontinued and the patient treated with the usual
agents, e.g. pressor amines, antihistamines, and
corticosteroids.
USAGE IN PREGNANCY safety for use in pregnancy

has not been established.
Precautions The possibility of superinfections with
mycotic organisms or bacterial pathogens should be
kept in mind during therapy. Salicylates are known to
interfere with the action of probenecid and, therefore,
the concomitant administration of salicylates should
be avoided.
Adverse Reactiona-Ampicillln As with other peni-
cillins, it may be expected that untoward reactions will
be essentially limited to sensitivity phenomena. They
are more likely to occur in individuals who have previ-
ously demonstrated hypersensitivity to penicillins and
in those with a history of allergy, asthma, hay fever, or
urticaria.
The following adverse reactions have been reported

as associated with the use of ampicillin.
Gastrointestinal-Glossitis, stomatitis, black "hairy"

tongue, nausea, vomiting and diarrhea.
Hypersensitivity reactions-Skin rashes and urti-

caria have been reported frequently. A few cases of
exfoliative dermatitis and erythema multiforme have
been reported. Anaphylaxis is the most serious reac-
tion experienced and has usually been associated
with the parenteral form.
Note Urticaria, other skin rashes, and serum sick-

ness-like reactions may be controlled with antihist-
amines, and if necessary, systemic corticosteroids.
Serious anaphylactic reactions require the immediate
use of epinephrine, oxygen and intravenous steroids.
In cases of infectious mononucleosis, where ampicil-
lin has been administered, an extremely high inci-
dence of generalized rash has been reported.
Probenecid Rare incidences of hypersensitivity re-
actions including dermatitis and anaphylactoid reac-
tions have been reported. Headache and gastroin-
testinal symptoms have also appeared.
Dosge and Administration For men and women
with uncomplicated gonorrhea: Total contents of the
Ampicin-PRB bottle (3.5 Grams ampicillin with 1.0
Gram probenecid) should be administered as a single
dose, after reconstitution with water.
To insure maximum absorption, Ampicin-PRB

should be administered at least one hour before or
two hours after meals.

Patients with gonorrhea in whom syphilis is sus-
pected should have darkfield examination before re-
ceiving treatment and monthly serologic tests for a
minimum of four months.
Reconstitution Prepare this formulation at the time
of dispensing. Add 30 ml water-in two portions, and
shake well after each addition.
The reconstituted suspension is stable for three

days at room temperature, and one week under
refrigeration.
Dosage Form Ampicin-PRB (ampicillin trihydrate
equivalent to 3.5 Grams ampicillin with 1 .0 Gram pro-
benecid)-single dose bottle.
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quently remained absent at therapeutic
blood levels of thyroxine (6 Rg./ 100 ml.).

Discussion

This incapacitating, mainly dystonic
disorder of movement developed on re-
placement therapy with levothyroxine
producing serum levels of 14 to 16
.tg./ 100 ml. The patient's symptoms
disappeared after temporary discontinu-
ation of thyroxine and remained absent
on reduced dosage. It is considered
that the movement disorder was related
to high serum levels of thyroxine.

Brain-thyroid relationships are in-
triguing and incompletely understood.
Thyroid hyperfunction increases excita-
bility of the nervous system. It lowers
the brain threshold for pharmacologi-
cally or electrically induced seizures in
rats.4 It is associated with emotional
disturbances and induces a rapid, low
amplitude tremor. Increased sensitivity
of muscle synaptic membrane to trans-
mitter substances in the presence of
thyroid hormone can be demonstrated
in vitro.5 Thyroxine and triiodothy-
ronine increase the excitability of spinal
and cortical neurons, and increase the
excitatory and inhibitory effects of
glutamic acid and gamma-aminobutyric
acid respectively, as studied ionto-
phoretically in cats.6 The enhancement
of the effects of catecholamines by
thyroxine is well known7 and fl-receptor
blockade by propranolol is used to
alleviate manifestations of thyrotoxico-
sis.8 Administration of this drug led to
the disappearance of the associated
choreoathetosis in one case.'
The association of dystonia and

choreoathetosis or torticollis with thy-
roid hyperfunction remains unex-
plained. In these cases pre-existing
central nervous system structural
changes cannot be excluded, but such
changes are not suggested either by
the history or the subsequent course.
In the case reported here the structural
changes associated with delayed treat-
ment of cretinism, i.e. diminished
neuronal size and immature axodendri-
tic tree,9 were probably complementary
to the relatively mild iatrogenic hyper-
thyroid state in the production of the
movements described.
Abnormal dystonic movements dur-

ing thyroid replacement therapy should
alert the physician to consider over-
treatment as a cause. Pre-existing cen-
tral nervous system abnormality, as in
this case, may be a predisposing factor.

References
1. HEFFRON W, EATON PR: Thyrotoxicosis pre-

senting as choreoathetosis. Ann Intern Med
73: 425, 1970

2. FIDLER SM, O'ROURKE RA, BUCHSBAUM
H1W: Choreoathetosis as a manifestation of
thyrotoxicosis. Neurology 21: 55, 1971

3. GILBERT GJ: The medical treatment of
spasmodic torticollis. Arch Neurol 27: 503,
197 1

4. PASSOUANT-FONTAINE TH, FLANDRE C, PAS-
SOUANT P: Influence de la thyroide sur les
crises convulsives provoquees chez le rat.
C R Soc Biol (Paris) 149: 791, 1955

5. LAPLAUD J, GARGOU1L YM: Modification de
l'activite e3lectrique de la fibre musculaire
squelettique par l'acide triiodothyroac6tique.
C R Soc Biol (Paris) 154: 2361, 1960

6. DAVIDOFF RA, RuSKIN H: The effect of
microelectrophoretically applied thyroid hor-
mone on single cat central nervous system
neuron. Neurology 22i 467, 1972

7. WALDSTEIN SS: Thyroid catecholamine inter-
relations. Annu Rev Med 17: 123, 1966

8. PIETRAs RJ, REAL MA, POTICHA GS, et al:
Cardiovascular response in hyperthyroidism.
Arch Intern Med 129: 426, 1972

9. EAYRS JT: Effects of thyroid hormones on
brain differentiation, in Brain-Thyroid Rela-
tionships, edited' by CAMERON MB and
O'CONNER M, Ciba Foundation study group
no 19, p 60, 1964

POSTGRADUATE
COURSES
Doctors who attend refresher courses for which
they pay tuition fees to a university, a teaching
hospital or other educational institution in Can-
ada may claim, as an income tax deduction,

fees so paid if they exceed $25.00.

DERMATOLOGY IMMERSION COURSE. To-
ronto. December 1973 to April 1974. Each two-
week course will include both training in a
dermatology department in a teaching hospital
and also in the F rivate office of a staff derma-
tologist. Information: The Director, Division of
Postgraduate Medical Education, Medical
Sciences Building, University of Toronto, Toron-
to, Ont. M5S 1A8

JOURNEE D'ONCOLOGIE. Institut de Recher-
ches Cliniques, Montr6al. Le 29 mars 1974 (re-
mise du 19 janvier). Renseignements: Directeur
du Service d'education medicale continue, Uni-
versit6 de Montreal, C.P. 6128, Montreal '101,
Que.

LES CERVICO-BRACHIALGIES. H6pital
Notre-Dame, Montreal. Le 26 janvier, 1974.
Renseignements: Directeur du Service d'6duca-
tion medicale continue, Universite de Montreal,
C.P. 6128, Montreal 101, Qu6.
NEONATAL HYPOGLYCEMIA. Ewart Angus
Centre, McMaster University Medical Centre,
Hamilton, Ont. January 30, 1974. Information:
The Clinical Meetings Department, Wyeth Ltd.,
P.O. Box 370, Downsview, Ont. M3M 3A8

SEPTO-RHINOPLASTY. University of Toronto.
February 3-8, 1974. Information: Director, Divi-
sion of Postgraduate Medical Education, Univer-
sity of Toronto, Toronto, Ont. M5S 1A8

14TH ANNUAL REFRESHER COURSE FOR
GENERAL SURGEONS. New Mount Sinai
Hospital, Toronto. February 4-6, 1974. Informa-
tion: Director, Division of Postgraduate Medical
Education, University of Toronto, Toronto, Ont.
M5S 1A8
OBSTETRIQUE-GYNECOLOGIE EN PRATI-
QUE GENERALE. H6pital Saint-Luc, Montreal.
Les 8-9 fevrier 1974. Renseignements: Directeur
du Service d'education medicale continue, Uni-
versite de Montreal, C.P. 6128, Montreal 101,Que.
REFRESHER COURSE FOR PRACTISING
PATHOLOGISTS. University of Toronto. Feb-
bruary 14-16, 1974. Information: Director, Divi-
sion of Postgraduate Medical Education, Uni-
versity of Toronto, Toronto, Ont. M5$ 1A8

REFRESHER COURSE IN PUBLIC HEALTH.
Osler Hall, Academy of Medicine, Toronto.
February 18-22, 1974. Information: Director,
Division of Postgraduate Medical Education,
University of Toronto, Toronto, Ont. M5S 1A8

PEDIATRICS, OBSTETRICS AND GYNECOLw
OG Y. Regina General Hospital. February 21-23,
1974. Information: Mrs. M. P. Sarich, Con-
tinuing Medical Education, 408 Ellis Hall, Sas-
katoon, Sask. S7N 0W8
OFFICE GYNECOLOGY FOR FAMILY PRAC-
TITIONERS. Ottawa Civic Hospital. February
21-22, 1974. Registration closes Feb. 1. Informa-
tion: Department of Medical Education, Ottawa
Civic Hospital, Ottawa, Ont. K1Y 4E9

SCIENTIFIC COMMUNICATIONS. Hospital
for Sick Children, Toronto. March 18-20, 1974.
Registration closes in mid-January. Information:
Director, Division of Postgraduate Medical Edu-
cation, University of Toronto, Toronto, Ont.
M5S 1A8
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